The bonding ability of bonding agents and composites from three manufacturers, which have both chemically and visible light activated systems, were evaluated by measuring the contraction gap width between the material and the cavity wall in a dentin cavity.
INTRODUCTION
The clinical use of the light cured composites has been widespread because of its advantages, such as a good handling property and a low porosity. However, it was reported by Itoh et al.1) that the adaptation of light cured composites to dentin cavity wall as inferior to that of chemically cured composites and Kato2) revealed that the high velocity of polymerization in light activated composites caused increased marginal gap widths. These two findings indicate that the flow of the light cured composites into the cavity from the free surface during polymerization is disturbed by the higher curing velocity, resulting in poor bonding ability to the dentin cavity walls.
Recently, not only composites, but also the dentin bonding agents were developed to be light activated; however, there were few studies that tested their bonding efficiency.
The purpose of the present study was to compare the effect of different combinations of chemically or light cured composite resins and bonding agents in marginal adaptation, by measuring the marginal gap width in a dentin cavity.
MATERIALS AND METHODS
Three manufacturers' resin systems listed in Table 1 -2, which have both chemically and visible light activated bonding agents and composite resins, were used in five different combinations as shown in Table 3 .
The proximal surface of a freshly extracted human molar was ground on wet carborundum paper of No.220. The cylindrical cavity, approximately 1.5mm in depth and 3.0mm in diameter, was prepared with a fissure bur under wet conditions. The cavity walls and Table  3 Combination of Bonding Agent and Composite Resin * Bonding agent was irradiated for 20s prior to composite resin placement surrounding dentin were cleaned with neutralized 0.5M EDTA (pH 7.4) for 20s followed by a spray of water and a blast of compressed air. Then an aqueous solution of 35% HEMA*3) was applied for 60s with a small brush and the cavity was dried completely. A drop of the mixed of bonding agent being tested was put in the cavity and excess was removed by a blast of compressed air. It was irradiated for 20s prior to the composite resin filling especially for the group of LpC and LpL. The composite resin was filled by using a CR syringe** and * HEMA; E . Merck, Darmstadt, W. Germany ** CR syringe; Centrix , Stratford, U.S.A.
(CC, LpC), the matrix are pressed by finger pressure for 4min, and for the visible light cured composite group (CL, LL, LpL), the composite surface was irradiated Quick Light*** for 40 s, ensuring the tight contact between the tip window and the matrix. After storing the specimen in water for 10min, excess materials were removed, and the cavity margin was exposed on a wet carborundum paper of No.1000, followed by polishing on linen with an aqueous slurry of aluminium oxide.
The cavity margin was inspected in a light microscope****, and the maximal width of the contraction gap was measured.
Maximal wall-to-wall polymerization contraction was given in percentage to the cavity diameter. Ten fillings were measured in each combination.
RESULTS
The measurements of the maximal polymerization contraction gap and the number of gap free specimens are presented in Figs. 1-3 and Table 4 , respectively. In the case of Clearfil bond system, CC and LpC, in which a chemically cured composite was filled, there was a small gap in only one specimen out of ten, and these two groups In the case of Scotchbond system, the results were similar to the former two systems, however, the unmber of the gap free specimens decreased even in LpC and in the other four groups all of the specimens showed a marginal gap. The two groups, LpC and CC, in which a chemically cured composite was used showed a significantly decrease in the marginal gap widths at the level of 0.001 according to the Kruskul-Wallis test. Here, the difference between LpC and CC was significant.
DISCUSSION
In order to obtain a complete marginal seal between a composite resin and a dentin cavity wall, it is important to bond them by using an optimum combination of dentin cleanser, 
